Canagliflozin-loaded magnetic nanoparticles as potential treatment of hypoxic tumors in combination with radiotherapy.
To synthesize magnetic nanoparticles loaded with the SGLT2-inhibitor canagliflozin (CANA) and evaluate its anticancer potential under normoxic and hypoxic conditions in combination or not with radiotherapy. Iron oxide nanoparticles were synthesized via an alkaline hydrolytic precipitation of iron precursor in the presence of poly(methacrylic acid)-graft-poly(ethyleneglycol methacrylate). CANA was conjugated to the nanoparticles using N-ethyl-N'-(3-dimethyl aminopropyl) carbodiimide (EDC)/N-hydroxysuccinimide chemistry. The anticancer efficacy of the nanoparticles was evaluated in cancer cell lines and in a mouse PDV C57 tumor model. In the mouse xenograft cancer model, the combination of CANA-loaded nanoparticles with radiotherapy (in the presence of an external magnetic field at the tumor site) exhibited higher antitumor activity compared with the combination of free CANA with radiotherapy. The results obtained indicate the potential that the combination of selective delivery of a SGLT2 inhibitor such as CANA with radiotherapy holds as an anticancer treatment.